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i««UJ!)4*IO^^f K »J > * - ; 
**A,TJS*>. DNAEH. 



93 IB * 

£«©-*tffltf* 

WatlTUTt^o ffi(*©fc#«lst<*E3*C*U X li * ©&£ (*T$ 

-r sis*. G«i±-*oBrs: (v> K*-r 

(C) Ky DtfO* *0fi-*©*IK14 K> -f > t, 

>©8«tt*a3SU tt*. (C) ^OliU^ii; 

ttftfc** tiny u-^v-tmt* (FR) i:J:*)77>^nth 

*. CO CDR(irc*©flt*©tt£4*ft14ICi:-,TM?«>?, So 
<af*©tt*©£««©£KBT** tjSXSnt^i, 

£-?Tfe6, UC? 7 2 o©ffi-©lfcBi|S£6Bfc£W 

LTfc 0,' «s*. UM? 5*(*10©fia-©ia#ffi<i**Fl,T 



i* £©«•&«:: J: Sf>*nfc/>-f 7 'J * 0 BttW 

i:i-?T©*;X$fi;*©fi5fi, t hftffSrc* !>tt3&$ft* b h 

tt - ? * e s s n m e rix t> * • 

i $ ft **iT^So Sahasen^, J. taounol. , J_37: 

1066- 1074 (1886) ; Svr&% Proc. Nat 1. Acb<S. Sci. USA. 62 : 214 
-218 (1987) ; Nishinura^, Cancer Res., 47:898- 1005 (1987); 
Rlfliti. Proc. Natl. Acad. Sci. USA, 84 : 3438- 3443 (1887) * 
#H&©C t« Cft *l*»«MiittWK4*-r**/ 50t(**W!^LT 

Afi^iCIl, *Xi K*©lT£ffttl*b h0C»©£irff«(C 

i:K«*a«"r^ >^?sr«ifiA<*© -5 *©£3ffl£*«&r *fc 
ia**«*utt^T^4. ^.a*ttXrtftffi^afiii*i^4tt^©fd 

Rc;*ie#©«iKj!r<#**>^aaii:m»*nft c t*<Pf2 

*n^„ -ttir. /JnS»©0i(*:7 > h«»«>©^»aiati€ 

KKi:«2flffflr4©^e«ay*«©^8E«*TJ5&fc«), - 

*©v t t-*©v ll tc*^-*«Ci*77r/> KscPvs) * 



- (*B«tt* 4. 946. 778^-) tZ X *> *& 3 tlte V t - L- V, # 

*• V t iV» K> * ^*<Ef8]V. - L - V k Tfc*scFv##Stt 
5. 132. 405*i:M*a ftT^ft. 

©*ft**r *fc©, scFvl* 2 a-bfct&aBttfcSCtftKKjt^T 

'J *7** KS>iSti*Kfc*fc*>. fi->*©t£S?.E 

a«tfc*itf*xti»a4*«K «a©ts*wtt*wf *scfv©«« 
it^»»ti:tA<ff«rfe^-5. ib*t. fftia*±<DSM ©x 
e n -?©ttm**rtB±:T 8i©a.gx7 * * ^-an©!**'* 
-x**t**rtBtT xi**?*t> u< ijn*Kr*7}©ttttffia**j 

tt*T*9, CCTC©2ffi-*tttfc*|*2*JWJ:©tttt^8: K> 

k > * < t -5 — 3oxoo pJE k j* -f nxi^ 

Bi©©a<CfcV>T, *|fc"J|i* 2 *#±©-*Bfttt7 5 5T > > V 



(3) 

(C) ZQ*-t9Z®#t)17+ K^a«g«^«l*tt0»^t 

Efl£«&U £C?C©£ffi©-*«ffi*l*2*0jL©--*iatt; 
*77^> V**,*,TJa»K *75^y > H*ttKK»-*-*«fo 

(a) K> 4 >*t^TU4W-* ^7** K ; 

(b) *e^K K/ * >*^T*a**-tf »J ^T** K : JtCf 

(c) C©*-fc*Z©tf >J^7*?- K*«jtetttftt*tt]fc£*vfc 
ae*t*-5*2'<7'^K'J>*-; 

*< 2a»©HLS!fcSS?*>7 5 *£fl5-*«tt<*©»*4>sri8i:r 
0 1 ii, V t -L-V B -L-V t -L-VH (LHLH) Vi-l-V.-l-V.-L-V,. (LHfll) 

©&©*** *#*is^s-**m*Rc;##*ia*fiPv-*ttfit 

*<Fv2) **r. 
02 12 CC49V t ©jintf KEwts^r. 

0 31* CC49Vu ©T 5 y»R«£7*r 0 

13 4 12 CC49V. ©? ? l/** KEfi***. 



B 5 11 CC4 9 V M ©T ; ./ BEWt^T, 

0614 p49LHLH!C4slt * CC4B-* WfcfcLHLK© * ? U * + KE*J 

E 7 li p49LHHLKfcl**CC49-*afc(UHHL© ? * U** KEJU 
SC/T 5 V«E*J**To 
BBIiT^*; K pSL30ITR^pSL30lKT©«lfi^^rc 
HBIJ77Xi K p49LKHL©fif6*S*r« 
0101*7*7^; K P49LHLH©***#T, 

0MI*CC49IbC CC49scPv2& U CC49 5 cPv* ffl ^ . tt^E^il 
T hT^^-^fk CC491gG*flH-* tt*T * -fc -f ©tlfcttff . 

*%ia»T*<ffc^r©^iR©tt^±<*^?iflfr*c tT*iwiffl 
tj;b, ^< "7* f* k > HAS. amx9*r8t-t#, *n 

•ililUPAC IUB (Comatssion on Biological Nomenclature) XIJM 
a7>If©*l»tCfl6oTtt UTV^4 0 

^ K'J (L) ilJ:OV M K/>f WlftteS tifcVt K>^f> 

Tfc^Ti<, V. - L - v„ t utab^n^^^^f K*<BI 
f#r#?6. rK/oj u. a2©«(H, «iliJ:flt®tt*Xii!R; 

i©-*iact*77r> > h*«5icr«. c©tt*77/> > htt 

V t -L-V„-L-V t -L-VH : Vu-L-Vh-L-V.-L-V, ; V^L-Vl-L-Vh-L-Y,. : 



V,-L-V,-L-V t -V. 

©Vt tV H K^-f VOIfflff «r^-r*-fli©-*»tt(»*0lSEU 

z<B^±©-*a©^ett<*u, i&jo©^7'7*' kb v ~\z& 

V,-L-V«-L-V t -L-V k X«VL-L-V^L-V.-L'V. 
TSirdn^ « ^ «©-*««(* fc»«r*. 

(LHLH) Rtf Vt-l-V M -L-V,-L-V t (LHHL) ©» 

*36^(Cfc*^TJWfflT4^*©-*«tt*77 7 > > Miff*© 

5t(*©attRt;/xa*tt^« K^-f >iza*L7*o »*u< 
*©tt«i:a»5j« kj» w >iiw-©ttwic«*WTft*. 
nr^<a©-*«flt**«ffiUTv>6«*©ttti:7 9r> 

fB)-©!JtIKK** ITWRWT* ^ 7 XI480* ©ffi3tli»UT 

#»WT* 5 7*. 

-*«©^ffitt*ICo^T© DNAEflltStr'*?*-*****©, 

cn^©«**x>3- Kr^ae^f ©eK*<^3ii:$n4o aw 

O^HliicTUfftS "5 % 0 The U.S. Department of 

Health and Human Services J~ £ t) £0fl d tlfc Kabat ^ ©Sequences 
of Proteins of InmunoloBical Interest % 4 (1991) ti, 
* Tai^iflTV'iiS t A.^©tt«BTKffl«©EW«H^UT^6. 

ew*<*»© t ^7^-otc;o->re dna©s 



ATCC Cell Lines and Hybridomas. Anerican Type Culture Collec- 
tion, 20309 Pftrhlawn Drive. Rockville «d., USA (1990) £#f!5 

$ c--r-/Hftt*£#i&T */*-f K--7#* ©Col lection J: 0 A 

©tt©»<a©»Sl*<, BF8EK>^>*3 - KT«iRNAOfiff & LT, 
Xli*/?D-^^0t«:Stt:OTl y StGH * rt: » left* 

l?Ll*©^ffi«*li, aS'iSmi&flu «ffli**»ttt* It* 

ffii*»B©fc«T'J5> Xli^ 1 * >T*> * t * , + - * - & 'J 

U£K1im^»T** -5. ftfcftlilf £itf?ll&&^©afcli 2~3jl 
lB«fc©ftffi»© 1 Xt*ft(s)©aO&l'&lti;<i:->T£a<;$£ftd 
aU> ftfcOJiW© 3 B», Wtt*ttOttiU. ^UTmRKA 

?><a*^ii^fi]©«»^wcj: om^(ca»T§ ^ i^i^w? 
»B©tt*#a»T*. * ut*©t * /«b#i 

♦ RB^cij^tflffl'iVt fit/V. L < U, 1990 

* 3 3 BK^MSftfc PCTHJBS WO 90/04410 RC/1989* J 26 
BH^MSn/; PCTffiQ W0 89/006S2 CM^^nTl^, 9809 

iit«5 W72tfi:«c*tr$-«©cctt*©-o^^affiT6 

J: Qftt Lt*©tt, PCT^HR ffO 90/04410 fctf W0 89/00682 1= 
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fc^TCC49t«^SnTU**y *o-^/Hft(*Kfc*-f*V k £ 
tfV. F>r/T^S, CC49©V L *3-Ft5?n*f KRJ1 
(SEQ ID NO : 1 ) 110 I iZfrt t> © t *5ff Kl \Z * 5 . CC4S© 

V t © T £ VBEtfKSEQ ID NO: 2) ii 0 2 iztjk-f © t $ff ft IC 
RtTft*. CC49©V* t3-Kt«?Htf KEH (SEQ ID NO: 
3) I2B 3 K^f fc© bTfc* . CC49©V„ £ - K 

ti7i y»B^J(SEQ ID NO: 4 ) I* 0 4 It * T © t *SJW KB 

aS'X^f- K'J I/ft Z *A<i&RTJ&*. V, cV t K> 

-*«^'j^yf' KTfcoT^ttw© 1 1 ©»*<=»* cae-r 
in*: tssrifeK-r* t>©T$*. scPv*aer **»©«£* 

A >*<E»jL«liST^-5Ts 4r©*75^> > h*<s * © y 7 
o7*y >777>>hrt<fc*t,T^*5E£ttt*©ia#ft»tt*R» 
J: -5 'i=c*«li6**rr * J:^:, 2iii±©8cPv^»ttr-5Ci: 
© «J t& fc © T l5> £ g W2©«1*SWT 5 «J 4r©98^rt 
S*5I8T* C tT*%te*irfiAn**H«l»Sr 4, 94$. 778* it 
M^Otf&fC J: t)«f#T£ -5 5o C ©W 4, 946. 778*flS28t©#£ 
IC J: Of* s titz* 'J ^7** KEW X 0. * 'J ^ f * Y t = - Kf 4 

K »J 2#Jt©scFv*ai&LT${5©-*tttftt*£ 



*©'J>*-^^f-KU!Jtf4:77y>>H:*ttr. *©{[B^© 
0i(*:77ry>h^©w©»; -©»^*<4r©talSI8»g0tt©te 

JTStt <J Pantoliano^©Biochen., 30. 10117-10125 

(i99i)i:W^dnr^i2Q5Ct nr^*^ »; 

tK cT4^, -e:©«t2J t«'A©7 £ JtOt\t. 4 Xhol SBtt 

ffaUV >*-<DT i y»K^(SEQ ID NO: 5) UTfc©iifiOT 

leu-Ser«Ala-Asp-Asp-AU-Lys-Lys-Asp-Ala-Ala-Lys-Lys-Asp-Asp- 
Aia-Lys-Lys-Asp-Asp-Ala-Lys-Lys-Asp-Leu 0 

c© y >*-u-«:rcio-50©7 ;;tt9ST«i, * L < ii, 
c©y >*-iiio-30©T i y »a5T»$. Jc0»*U<«, c 

© y >*-lil2-30©T i J Hf»«T**» fti)»*L<ll, c© 
"J >*-{*!5-25©T 5 y»«»T** 0 

^»?q©^^©Rift©/rto©»5ia^{:ur7 x i KXia*©ffc 

t±«aic6*r* u r y 3>c = > h d-;ue^i 1 4r^tr. ^ c< 
^^-i*amury ostm, a^jB«e»«Bfis©i»r©agiffla 

mm (B.COli) tipBR322«:ffl^T8SUJBKC»*n* C Bolivar 

Cene, ^2, 95- (1877)X<iSaBbrook Molecular Cloning. 
Cold Spring Harbor Press. New York. 8 2 IS (1989) ] 0 

(S. cerevlsiae) X li-«8© ^< >fl*##H Gl © 1»T ft t> 



-»ft<c«^ $ nrt>**<, ft 2 < ©*©tt©», «iif e->r 

h y ^(Pichia pas tor is) A<^ffiTfe« . £lffiB£t&> «<IX.iX 
ATCC J; *3A?T8i SP2/0 Xlif t <--^iX^-JP»i:fi 

^TaS'iff52ft«'<7^-"?'7^S K« pSV2neo»r> pSV2gpt 
(ATCC) : pSVLRc;pKSV-10 (Pharmacia). pBPV- 1 /pHL2d (Inter- 
national Biotechnology. Inc.) 

*5B«w©^y^7'r K»r-5^T©as^t«ar s /t* ©ibis a 
-Mi, ■e©#Aaia«ic*f^Ta^tt«B»tt*wu, 

fMIB85tt^J*A©«*i't ^Ti^T^i C c^»H^. ^ 9 9 
-ar/^>ir-K©}ai*i:<sJWRx>K5'^UT-'tf<:l»)fflaL, 
«^-Ctt«©«* {WJltfSanibrock*, W»tcC«©^&i: 

*?i^©-*«fl©^<Ecti*©»acc: ^tffa^i^? ^ -©ae 

^f- K©-&«/lBfla©^^©«»*»*t-* + K€ri 
>3 - KT«0*«-^t'fc©Tftic »4 U< li, *©RS*3Eli, 

^»t4'B&»tuT*©rf-:y^7'^KA<*ar*cita^«fc>!>^ 

o^yuEWictoiT, 'J Kofta^^ffii: t oTifi 

^©s^^^Stsn-jSo cn^©»*i:nx7*7W^-/5 r ^^, 

n-So ififiD©ae*ay-t©^««&^«jStac;ifrf)^^*^ 



T*©tt©v-*-**trC r«£*SB&j Hi, ffi 

©as!!*fc*a«Jtofir* c t**B-f*. ki:, at*-*-*-, 

*S6fl©0iR&aniKi* a ©«*»«* wffl vxmm 

sn-?*. fcU*n*#i8»«ife©*K£#a<n4tf 
;:©-*«©£«!*(* ttR**«KJ: o»« en? *<> *©# u <s 

K#B£*Bl&©^U75;C72IB^it*iS*n*tt.3, 
aifciSn-?*. 7«ttTftO. loSlfr* (refractile todies). 

6© ii*c>fcft»©»OBU fciturrr-y :/-hci 

CJ:*^»ft, 2*tf*flE©ffr Ofcfc** * fit: ft < 

-*»©£« ftf*©ft£liS*#f::2Sl©«*7 v 05*1* 
tt^T?**^ »**S£fcffiiR*7?*^ (ELISA) atf7i?t^ 
yTvtr-f(RIA) C i OflKSTi -5 4» 



««¥7-503622 (B) 
».*t«r*. C©2<fi©-*fflRfc©WfflU. -k^kov^t/ 

> hxiifc*a-?£<*©f»)fflictt*tt£< ©*m*#-r*. 

ttafrSV/Xii^*ffi«0^©. ::©£ffi©-*Htt*l* 1 Xit 

c ©£«©-*««* i*s a aw y -yx«te*3n^a«» 

BCIP 6-7c*-4-*P©-a.--f>K-f***7*-r- 
bp tt&tt 

Bis-Tris7o/<:, CI. (kKotSryf A) 

BSA *Hff7Ari > 

CDR ffiflttftSfl* 

ELI SA »*te£ftfflK*7 * *-T 

Fv2 ##1T-*ttPv5r-f 



IEF ««#.«*lftft 

Kbp +o££*t 

LB Lur ia-Ber tani 

Kab */?o-*;Hftfc 

yw 

NET iho^A-f t97'J9&9o'J K 

PAG 'J T 9 *) A>T I KyyU 

PACE T * 'J ;UT * K?*M»ft 

PBS 

pcr # r J > 5 --eamsfc 

PSCFV SCPV*a-Kf* DNAE*l£*t;77* £ K 

rit 7ytu;ie« 

scPv -*«Pv-< i>j7a-7>)>7?7/>h*j'?- 

scFvs #W»#Lfc-*ttPv-<;.y ro^'J>777>>^ 
* v - 

SDS K7f*KM-r h 'J 9^ 

TBS MJXllfcAtt* 

( h *) % ( t Kot» * T 5 J / 9 

TTBS v-f - >20ft»tt 

CC49: t hBttnatt* S*72(TAG-72) ir«fiftW^*Xi 

*y ? o-1-yH£«: ; ATCC No.HB9459t LTffiep 



CC49PA8 : att©N-*«ffl*C«ttLT^*^±OttJiOffii 
CC49scFv : If* K 9 > » - <r J: 0 SM 5 *1T ^ * CC<8tt{»©- 

CC49PV2 : -?-*mSLt * * 1 [,T\,*Z 2**0 

CC49scPvo Pv©**©»Tli, a^©^^©*^ 7-^^i 7 i 
©tt**^r*. 01*1* CC49Fv6liA*«:©S«<****r*. 

CC49scPv2 : 3oO«J >»-(U»)itt$nTl»«, 2*©CC4SV t 

Ky-r>t2*©v„ Ky fc j: ^jfi4^we^a-*tttt«:7 

9/>>hp V t (I) tV* (H) K>-fVtt«ttL*<5**©i: 
6 -3©^IJ6^WPF ©«*■**»* : LHLH. LRHL LLKH. KLLK, HLHL 
SC/HfiLU 
^77: K 

PSCPV UHM ; 25©T J J tt'J '/ * - C Jl *>i^Sftt^6, CC49 
©SJEGM tCC49^ffimttt Jt 0«4scFvi:-Pt»T©3- KEW* 

P491HIH Xtt P49LHHL : CC49acPv2 LHLHX lilHHL^fittt ©* 

t^ffBSficlfiAnio Saabrooh^. KolecuUr Clooing. Cold 
Spring Harbor Press, New York * 2 M (1989) Sc; Ausubel^, 
Current Prtocols in Molecular Biology. John ffiley and Sons. 
Hen York (1992) i:EBO#WT**, 



*X«t5iy7hac/*U»7Atffl^, Applied Biosystecs 
(Foster City. CA) &5*CDUodel 380AXI4 Model 391 DNA£j£»ffl: 

©i^n*T££Lfc 0 «©&&toJt©*«£ii, »*Bt<brv* 

-?A©*T55TT 6 ~15l?raaofcT* C t C J: $K?£Lfr. 
7>*~?i*ttx><#U-:/»>4r*>LTI!*:fcU * LT4r©IBS 
*«f* 30-40/1 I ©«B*0*ICJ?BK*tffc l> -KH^'JATS 
F-R*y;HTOtft*»Oft, * 'J ^fcfifttftt (UV) ftfcffl 
HT*T!&fc$*fc. 0KA/<> Kfcy^fr&WOffl U -tLTlol© 
lOOnM © b *) ^-HC). PH7.4, 500mM©NaCl, 5 »M©BDTA© + T65 
, CT2^!B^iK«IISli/;, ftftttfili, DNA* Sep-PacdSH) 
C-18»5Z. (Millipore, Bedford, HA) KilffiL, *LTte^L 
**';:**60H©y*y-/UT#«**ftC£Kj:^TtTr>fc o * 
<D*ttO*«*l*50BJKTtf, DNAB«*260n» (0D,,«) T 

WfRR*ffi{tli£T, Bethesda Research laboratories (GaJlhe- 
rsburg. MD), New England Biolabs. Inc. CBever I y. HA) XttBoeh- 
ringer Mannhein (BM. Indianapolis. IN)©» *R Cf tt»tt * ffl i*, 

* o Rift * ©«»r «r«oT5ta Lfc, mft^-ttfe&flctt^ 
#»;r* 'j at ; Ky^iUftn (page) kj: ?> -to 

y/^xt^Oi^ro; KTUkfeL, -to DNA/< V KtttftUVftK 

* SmWftStf, ftt«T*<D DKA><> K*«JO ffi Ltz 9 *<b>f)\,X 

5nM©h>J2, 2.5«M©#«, IbMOEDTA, pH8.0££ 
t^a«rf-*-r (Union Carbide Corp., Chicago) ©fUAft, * 
L/T Max Subiarine«a«(i!)«tffl(Hoefer Scientific Instruments. 



fti5¥7-503622 (6) 

CA) fil»T»«*t^. Speed Vac*8»($evant 

Instruments. Inc., ffY)TTlf ft „ DNAfc x 5» y - *ttR* tt, * 
UT*»*©' T 'TB»JW3tffCo 
BfetfegCgT g (ELISA) 

Johnson*, Can, Res., 46, B50-857 (1986)11 St JCWCfiO 
©a 0 CURL*: TAG-72fcJH£, # 'J fcTx;ir*b K967tv-f ? 
D^^5-yi/-f (Dynatech Laboratories, Inc.. Chaotlllr. 
VA) ©•> *AOJ:K-*lt»d**i fCB»*1tte. *©7*u- 
PBS*0 1 MO BSAT31TT 1 I* TBI 7* b * ? L, 0Cb»?2OO# 1 
O PBS. 0.05KOV W - >50T 3 25/* I ©««{£*& i; 

25 ju 1 © tf**x*<tCC49 ( I ✓'20. 000*$?*© 1 ag/fllO&ff ) 
*/M:to*, *LT*©7*t/-r**31 , CT307>'<>***-h 
7* I/- HCte-frUfc TAG-72, e4-f-£AftCC4B, * 7* 

frtttfifcXtt fcf*f-x>KT:CC49#ttnJt 5 fcscFvi: J: ft tt 

**«imr «OC + #«i/jr^iH6<»6tift J:5ii»»ttirffc«U 

fc, HJfcB > h b -;H* 5 ti g/al©CC4fl&ryiO// g/BlOCC48Pab 
tLfc, Btta>ho-;Hs PBS+© 1 K© BSAS 1131 LB t 

Lfc. *ISao* >'<?S?£«fel*ift Lfc. 7A*iJ*X7r^-^ 
©tfi^Sn*: 1 : lOODOffrWZSO* hurhTtr^>50iil (Souther 
Biotechnolgy Associates. Inc., Birninghaa. ADSflD*, * LT 
-tOrU-r-fcSITCTSOiM^a^-rl,*. fO^U-ftK 

(Kirhegaard k Perry Laboratories. Inc.. Caithersburg. WD) £ 
tD*, * LT»£fi£*fttt20#f?fcttfc, scFv2«$©«*?a£ 

•< ^oT"!/"!- 'J - (Molecular Devices Corporation, 
Manlo Parh. CA) £Jfl*>404 - 450 nnTO jtapttSCX * ♦ - > y j- 



±$mXVtL 0 scFv2©J££li, »fe©W*ttT*f*? fcf**xju 
<tCC49©»*©fcT£ t> fc* Lfco 
sds-pace&c*? x * ? V7~p 

SD$-PAG££</rO*:»©ir >TiV (20/t 1 ) *, # il tc ffl IT > 7* 
A,Wfi/< 7 7 r -Seprasol Klrtegreted Separation Systems(ISS): 
Natick. MA) O * T 5 # flfl **T 4 C i: <C ^ f? n K *LT10- 
2O»4B0#tf7 9,V**M K Daiichi Minigel iC * O «ift#0<± 
««(ISS) cnt^Tfitf/:. 
Vftftlvl*. Mini 2-y;l/«5fl|(ISS) *ffl^, y *) 55oAT. 

-250 (Bic-Rad. Richnond, CA) O «t»T4> < t fe 1 «f 10! Jfta U, 
ttt>TK£lf;. ^^aflHaio^li^^Jft^bnTfct? (Mid Range 
kit. Diversified Biotech. Newton Center, MA), * LTTEO* 
>'<?fft^?l'fc': *a* *J 9-4* b. yA^y-pftKo 
y-h-tf, t^A7;>, 7?f-hft Koyt-^, K»T> 

tK9-tr* B-7nyo7ij i-?o-ACe «cco^ 

^»li*n^n95,OO0, 55, 000, 43. 000, 36. 000, 29,000, IB. 400 
&CM2. 400Tft* a 

tttiskifttt, yAo-^^»fi/^7 T -t i (o. smo h 

HCI. PH10. 4)0«f ■C15-20» 3 FWir Lfc, laoobi lon-P. PVDP (^ 'J 
fi , )f>^D'j >) gt (Hi Hi pore. Bedford, MA) * y 5» y - 
AT2*MU * tt*0«fi: 2^Sl^. ^OB^KCHS^ 
7 7T-#i<Dft3»¥9ii:Lf:, Mi 1 1 inl ot - SDE 8 IE (Mill i- 
pore) ^, y/lO^O * >/<?R*COKn|£^-r4^46i:ffl^/io 
-»0»«/<-v 7 r -# 1 *»tt*«DSO^^Utt^rio Whatuan 
3MM ftiSOi/- h*»ff'<rr 7?-IIO*CftU *LT*0« 



ttffi©±{rr» ^Cti^f:. tttt^< 7 t - # 2 (25oMO h 
pHio.4) ofi:a t/i?|ott»^- ttifl>±i:««fc. fticanrc 
PVDFK^laiiL, ?|yAt*oii:«*, ilT«tti:tt«/<77 
t- (40oM©r > >^©25rMO h 'J 2 HCI. »R9. 4) OtCfttfe 
»«©■>- h4rftA«cfcliJ:-»T^yK-f»f-€f>-»fc. 
25CsiU <tDM*EU8^20tf A MCttHUfc) *«fc'T 

t*b, hu«, *o»t*o^T88m{crr<r, *bT20iio 

7*i >(BSA)(Sigoa. St. Louis. M0)) + 6 MO * K An/;. TBS 
li Pierce Chemical (Rockford. IL)±$, T*ff *»3lf t UT« A 
b, 500ir.i©* tffli/c t * , *0fi*ttJl*25nM© h »J 2, 0. ISM 
fiifttf'J^AjStt, pH 7.6*ttr«. C n*©»4r«a>HU ^ 
IBJ, IiflflfC7'o,H, *LT20»l^-?O 0.5H©"y-f->20 

(TTBB) tffl^t 5 3 Dtt-»«:« TTBB-t BfiT 
0.5a I ©'y-T- >20(Sigma) * TBS© 'J ? *-«S*)iaaLfc. ffiffl 
>f;7*o-7*tJC*{420ol©k*^f-^;Kfc FAID 14»tt t L rc ClOw 8 
/20bI©R*'<7 7 7-). ^<*/<ry 7r-« lOOnlOTTBSJS •) 1 
gO BSA^JCiftC t(CJ:0f*->fc, JS!SaflfC30-e07l7 , B-7' 
UfcH, *O«*±9e©a0TTBST 8 E*-»fc. 

Rli, ^©8*fiHtaiXHfc^T30-fi07>, K^^r-Ol 1 
Tl : 500 »M07Jv» 'i*X7r * -*©!&#***:* r 
j>7t'y> (Southern Biotechnology Associates. Birninghan. 
AL) 20nli-< y+^-hU/;. ft»Z8t JiKOfl 0 , COtttt 
OiSL/Co »fee«©!T5lC, «**«T;u* 0<<»7t- (20ml) 
©4»T2^tt^^. :©'<77r-li 0.1MO«B**t MJ^t, 

i dm© Mgci, • RiO. pH9.8t Ufc. 7a* 9 t ;--ei: fc 



T©fcK***fctfu - h o:7jU-x K 7 V'J »7 U (NBT) ? o »J K 
(50og, Sigaa) * 70fc© i> y * 7 i K©* irfcfr Ufc. 5 

-7ot- 4 - ?oo-3-OR/lt>X7i - h <BClP)(25ng, 
$iBma}*JHK JCOWO^y *AstwU^7 £ K©*Ktf*Lfc; 5- 
yot-4-?oo-S--fVK'fA*X7*-f (BCIP)(25fflg, 

Sig»a)£8irc ioo«©i>y t £ K©*KtffrUfc. :n 

£©»«(>* ProoegaJ: 0 * * * * >&£m4: lTH!Bi$nT^5. 

aa©/:*, -en -en 120 ^ 1 *i:E©7 >u* y «tti:m*.„ * 1, 

f**-.=./Mt: FA ID 1 4 

FA ID 141*, CC4BIC*f ATCC No. CRL10256 t «T 

ftStlT^*^X5cDK-^f -ir^-f 7*ttt*(!gGZa. K 7 -f V * 
* 7*) "Cfc*. PAID J 4* Nygene Protein AT7^?^-*7 
i-CYonkers, NY) *fl9HT««Lfc. IW7o h 3 - /U: « * 
/i«t»tt'<7:T-ttT 0.lMO7x>Blt h'JOi, 
PR 3.0*flU*fc. fifr* KOM© h »J *-HCl pH 9.0*ffiHTpH- 
7i:*»Lfc, t'**.=./Mt£EliTE©;ffi>>C»£Lfc. PAID 14 
C 1 og, *©*T 100 w 1 ) * 100 u 1 © 0. )M©Na,C0,. pH 9.6 

Kx*r-/U (Biotin- X - NHSKCal bi ochem, UJolla, 
CA) (2.5«g) * 0.5il©S>y *A*/U*+-> K© * «C # L /=. 
BiOlifl- X - NHS *tt (20 a 1 ) €: FAID HJSttKttr*, * bT22 
T?4«*IBJECt;$ttfc. fc:*f >&0*tt&£, PharnacU 

Superose 12 HR10/30* 7 A (Piscataway, NJ) tB^tyA-aifi 
\Z J: 9»^L/:, 0.8^ I /«hn ©ffi»T, k*tfi;Prt; FAID 14 
14 16.8iin© e-?TUi$il,/;. - © tT - 7 * m&+ 7- 
*Lt4*C?»ff^ CC49Vl Stf V.CDRK .J: D fcfc 
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$n*CC49-f 5 s -f t^7*»liir40i:ffl^/c. 

(pi) I*, INASTAR (Madison. HI) t^LTA^Ti* 
PROTEIN-TITRATE tl^*©5>e 3 -^-7or7i k ^«l>Ttl 
Afl LTfc6Kfli::«J:*7 ! y ttffi£<c*-3fc, plKflC*. 
TMffl*<»*tt*:. Cys»Jfc(4*ffllz«r^r *f:©, CysKo^T 

***n:pl£, Isogel7#o-X ]EP7*t/-K pH*S-IO(PMC 
Byproducts. Rockland. HB)fc ffl fcj£ L A:. Biorad Bio-phore- 
sis *3?«««c«tr A>* % !EF*f7 7©lcmn, «*©»«*©£ 
fc. **&»*#I4, 5C0*/Uh (K») , 20bA©*« 
Stf 10W©£*r**7 fc L*. 90BiaTS7L/to IEP 

Biorad J: 0»A Lfe. *<D+ 7 Mi7^->7i>, 0- 
7nro7'i>B, *Bttt7:/fc I?*-*, kFK»T>kK5 
--If. A I * ? d f> k h^t tf>ARCF C. 3l/>f/I/l/? 

f-y&o^ y ? o-ica*, **ifc©pniu4:65, 5.10. e.oo. 

6. 50, 7.00. 7. 10&1/7.5Q, 7.80. 8. 00$ 1/ K 8. 20S fJ9. 60T * * . 

y;u*, pmcicj: t)tti&$nfctt*«(r(i£^T:sifcfeac;Rau/i. 

CC49flttt«©gft 

IgG. 8cPv2©«**tf#*tt 5 cPv**CmfiCC49tt*l*T^T, 
a^LTl^ 1.0cnJtl&ft©E*«+a*7 h (Helloatt) *J:0 
Parkin-Elmer UV/VIS #7tifcltlr552ASi*ffl^T, 
tftt© 280mftftft©qtfta*flBJe tTS*l,*o 
(E. ) li, *tt*Koi*x, TE**fflv»T«I£Lfc«> 
E . -(Trptt) X 5.500 + CTyrtt) x 1.340 +((Cys)2fi) x 160 
+ (Phett) xio 



Cft*©ttli, D. B. Vfat 1 aufer, Advances in Protein Chemistry. 
I7tt. 375-378 M Ell * tiX ^ 4 WW 21 -^l»tl> 4 . 

CC49scPv2*mRr ffo/;»tt«t«<*^o^r ^?7^ 

-crir^T, ^*tw^^ > * /ctt-r 7 o >fiKftffii>/: LKB 
HPLCi/^f-^^flgffl Lfco C©>^r-Uli» 2150BHPLC^ > 7, 
2152fittffll«. 276nn©©)tK(:RS$*T^ UV CORD Stt 2238 S2 
ftffiSS^J:r/22nfi SuperRac fraction col lectorT £ *lT 

j.^ -y h© PCRfZ 
»KM y 7 (PCIt) lir^T, 150^ = ^7^ (pg> © 
7*7 X I KffiW (pSCFVUHH) ; 100 ^ 3 * ^© 7 7 -f ^ - : ltfl 
©Perkin-Elner-Ceiustt (*IS, s + ^^S^hffl, J - •> * - ^ 
05ft© PBCtt) © Anpli-Tag^ U y 7 — tf ; 16 L© ICaM dNTP*; 

jt/ic* L©ioxa*jR (mztktz nc*y n:a«snx^«); 

V *C/ir*ltSB* 100 Li:T4©i:«»<i*T««§nfcSH; 
rR^ttTlT^fco PCRfitCI*y - *<E«tLT^*© 1 1$ t 
W«UUTft-7 fc. cne©SECli» PEC 9600S! ^ 9- 
(theroocycier)^mv>T30-9--< ^^f7of-i*<. *© 1 ^-f ? All. 
B4'CT20~45#ffl© DNA©fftt : 52-60rT 0.6^ l.5*IBI©7i 

- n J:rj72 , cr 0.5- 2.o*ra©fflftT«ua snr^Sp * 

U 3* ? ? U ^f" K©7* 7 ?-li s Applied Bi osystetis4± <^S. 
A'i7t^-7W. - • i/x 3rft) ©380AH*> U < 14 391 

51 DNAa«8T£jSbfct>T±E©J:7KLTffiKLfco 

lOOng©^^^- DNAfc J:t;»lDr * 1 : 1 ft¥*tt W ft © * 
>*-h DKA«ffl^« 'J y- l s » >fiC*, Stratagenett (*B, 



*»J7^i7ffl, 7» ^-^Brft) ©T4 DNA*J 1f - if * y h^ffi 

in K>-*-<oi»* cLfc^^Tft-j/:. y-i> » yfii&tt 

m»C»l4, lOO^i L©Stratagenett©rttt» (E.coli) AG I = 
> Mffite (*a. *»J7**~7#. 7 • *-^Bfft©Stra- 

tagenett) *ffl^>. y - * - © tr J: o Tft r> fc. ±E'jy-V 
» >fi!tttfi&*©DNA( I ~- 5 # L ) UA:. S»C«IX^7 7* 

©tt. IfflSSU. il^tfi^Vii<^MJT7ox (LB) ^T37rTl 
Nr W«i2? -ttr. tt^T. pSCPVUHM, p49LHtHfcU<« p49LHHHCffl 
^420^ g/oL© ?o?i.7 * - 3- A^*(CAH20) A 7*3^± 
*fcli^7^i KpSL30l£**TT 4 ^ a - > 4, U< 
ilpSL30lft*©-t©tt©HI8S©i:ffi^* 100^ £/ / b17> tr y > 
(AMP100)A 7*^7* I/- h (LB-AMPIOO) ±tz7U- Y Ufi. 

^»«^p->©^^ - ^ > r 

iaa77* 5 KIj, Proaegatt (*B. ❖w^s^i/^^, ? 
A 7 V0FS) © Magic? --ri/ 779^ 5 KHifi^ 9 h^ffl^ 
T. *AE (selectioo pressure) ^» » r 4 *>fl 9) X n * * 
^r*LBrD*#*tt^6*«U^, C©+7 my-*-©«a 

7*7* £ K©«t» 

P49LHLHfc*C/ p49LKHLi«* dnfr 2 « © ^ 7 * = K*. 3t « 

©-*tttt**««-r &fe©ir»»ufc. p49LHLH*^?rr«iis 
a sail, Vt-L-v.-L-v.-i-Vn Tarc^^Tdittfj^r^K^a 

^Ufc. wwTV t tV, l4CC49tt*©«ttfca*<0l>T8:0*T* 
0, fc«tr/'J CD «, TE SEP ID NO: 5©EW£*TT 5 



25fi»©7 i y»©'J 
Uu-Ser-Ala-Asp-Asp-Ala-Lys-lys-Asp-Aia-Ala-Lys-lys-Asp-Asp- 
Ala-Lys-Lys-Asp-Asp-Ala-Lys-tys-Asp-Leu 
P49LHHL^^WT ftWittWIi.- Vi-L-V.-L-V.-L-Vu T^:t 

*<Tii^^rf Kta&u, :^tv l tv H ficc49fc*© 
s^r* ku 

CC49Vt-l-V*-l,-V l .-L-V,,(p49LHLH)©? ? l>*+ KfinCSCQ ID NO: 
6) iT: yttEflKSEQ ID NO : 7) £0 6 11**. CC49Vl-L-V«- 
L-V„-L-V t (p49LHKL)© ? ? 1/** KEW(SEQ ID NO : 8 ) *5±OT 
I J »EW(SEQ 10 NO : 9 ) 4r 0 7 i:^f 0 
pSLSOIHTOWg 

pSL301HT©flia*B 6 IC*T. '< > 5 * ■ V * )l i X 

(Bacillus Hcheniforois)©'*.^ ! s 'J P (penP) 

?-OE«t> Nhel fcJtfBaaKI T45&IBJ to 1IT 6 Z tin J^>T, 
pSCFV mUb*!%$t\ti7 7X i K ^ ^ 5Z ai U tt«l*ft*fr->*: 
» 4.5K4? »J T 9 »J *T % KyAfr§«ttO, *«»W$tt. x £ 
y &f:, [HjfcKSJfiStt/.:^? : pSL30l (# 
B. *'J7t;i-7j«, *r x=fBr£©Invitro8entt) +©!SI 
t»ttK«*$Lfc. PSCFV UMi©fi&*K5f*. I992* 8 21 B ft J* 
tfe ^©fcBBWttS&W 07/935, 695 # C Ette IVC V &• ^iiCOB 

ra©w*¥Eis;fcBc«fflr* ut*5, pscpv wait*, 

penP:/o * U** KEW : SIWNcoI KKffUfc ; CC4flV t 

0« ; HindESflFSSEtt ; 25010 T i y Aft © 'J > £ - ; ® # Xho I ffi 
Wflite : CC49V*«S* : NheMMffifiltt : penP* - S * - 9 - ; * <fc 
tfBa»HI «K«!ti:£S*rLTl>a 8 . C©penP7o*- 

J-fcpenP*- i *-*-U, Mezes*, J. Biol. Cheo. , 258®, 



?3 £¥7-503622 (8) 

11211-11218 H, Ifl88*K£»3ftTl>*. 
iEO'jy-J/j>fifi5fl!<D-§II C 3 /i L) L8-AMP100** 

AG I lfffJ&4rJ£KIEttT*©Kfflt*fcp penP*-**-*-* -f >t 

- h***T*tfr;/;/r/V?o-;,£, Pharcaciatt (*SI. > 
•J - ?> Kfl. *-ft-X/<-/Sfa) © T7 Quickpfice M P DNA 
frVk* v U« Bulu*els£, Nucleic Acid Research. 17ft, 452 
Rs i989^tCE»snTi>5*7^ ?ofli:J:43Di-»»fet c 

izm^X* 9 'J -x Lfc 0 7o-7ii, penP-Nhel -BasHI 
*-:*-^-77y>>H»T*4^ QuickprUe** HU 

froBanHI * J;tf Nhtl C J ftftffcttfiftO 207<B©ttS*t» ABr 
K" CB 6 t:^-n958-2165CJfi»<t (bp))* f * ? o - > * 
PSL301T U *^TCC49VHi;ffT* 7 * 1/ * KEW*** 

T*pSL301HT£4i»-f *©{:«!* Lfc. Nhel - Banff I peoP*- i 
*- *-*rP$L301*KEftLfca!iJI*, *© Nhe I t BasH I ©88<ft 

©ra©>* ■/ g u*at6 Ecc47E >k?ht 

-*8Ctt*»< fc»T*->fc„ C©C£li, Eco47IHffiJttrt<, ttifi 
f* * IS £2Ett V mfcfcEft* * CD J- ix - jr -c ft * 6 * V * 

tV, ©«**«*^T**K*r4*:aH:ltSnfc. *Vffl*#Eco47II 

- Nhe I 6?t£i;tfSQ£ft£ £ , Eco471 11* tt« IC 69 $ t\T , i 

V. EWIi,- PCRi«ttO*Wi: pSCFV UHU«rffi^ * V tf© 
5 ' SCPlfc 3 * ^ 'J n'SCPSKj^T PCRT^R SCPMCtfr* 
DNA ETIKSEQ ID NO: 1C) tSCPSCff** DNAE^} (SEQ ID NO: 11) 

SCPi : 5' -TAAA CTC GAG GIT CAG TO CAG CAO-3' 



SCP5 : 5' -TAAA CCT ACC ACCA ACC OCT TAG TCA GGA CAC GGT GAC TGA 

JfittStlfc ViiDNA*, 4M© PAG, *&«fctK x $ J - )\,\Z J: 4 
it»*»^C520// L*^©«Wi: ^TffiKU, tOV» EW€- 
Xholt Nhe I ©«ffl»*T feft L, W U jW«B*T«ffc S ntt^ 
Tl»fi$nfc pSL30lT^^ ^-C«tr3^>^-hc LTfflt^o 
8|!t©ijy-> B >EiStff ( 4 v L) tfflt^T 

Ba*, LB AMPIOOff^^U- KJhiC^ h tfe. CC49V„ A 
-hf*ILT^«: fc4r*r««lft^ o- Nhe I te J: C/Xhol 
fW <fc ^ ^ 7 - >fr *Jfcffi t/c. 

United States Biochemical (USB) tt (^33. ^^-f^^^'J- 
r-7 > K3rS) ©Sequence Kit, isi^E^ft^m^'?^?- 
PSL301SBQB (PSL30!***-*, Xho I filtt^ ^ 57bpJ:&K *f l*T 
Ti-A Lfi21bp©EWttS^7 * "?-) t CC49VHP*ffll>T, DNA 
©Bflifc££l7-3T, CC49V. ©EW*r»ttU, PSL301HT4 7 ICEl 
H CC49Vh EW4flr5^o->tP^^iat a Z©y^^5 K 

PSL301 - HHLT*,' <fc 1} pSUOl - HLHT© (5* t «H5 f * er * © B » & 

PSL301SEC8(SE« ID NO: 12) & J: Zf CC49V. (SEQ (D NO: 13) © 

PSL301 SEQB : 5' -YCG TCC CAT TAG GCA ACC TTA-3' 

CC49VKP : 5' -CAT CAT TTT AAA TAC AAT GAC-3' 
m»m\ p49LHHl©«jg 

PSL301HT ( 5 u g) tajJfettJKt LTffll\ Ztl* Eco471*»<fc 
CF NhelT*/fcU, ^$t^©^^5-7^ry>h4rfflfit^. 
CC49V* iA75jr>>M^ 5 ' t'j^tlT SCPGC€-ffll^o 



3 ' ^ 'J S-fc L"CSCP5*mv>, PCRUJ:-aT»iftU/i. SCP6B© * 
* K fi^l (SEQ ID NO : 14) teTE© 

SCP6B:5' -TAAA TOGCA CAT GAC GCA AAG AAA GAC GCA GCT AAA AAA GAC GAT 
CCCMAAAGCATCACGCCAAGAAAUTCTTGACCTrCAGTnjWG^ 
TCT-G' 

tfct'J * SCPGBliU >12-®-3-t4 >^0*©-85(SE« ID 
NO : 14©bp8 -76) * i L T U S ■ pSCFV UHM^ ©CC49VH» W T 
Tx-;UT4^-?RItSn/ctt^';^©S3»U, SEQ ID NO : 14* 
©fcp77-B0&#© t ©T** 8 

T»*-9ttfcEHtt PspISUitKffiMJT*. PCR-Otr 
- Hrf»«L, .Fspl t Nhel T A ft Lft pSLSOlHT Eco47E- 
Nhel ^-t© »; y-*> » VfifcUffl^fc (0 7) • 

> i**e»AG 1 4«8a*, :o'jy-f5 >sictt ( 3 u d T5g5f 

«E«^ff -5 C0i:f8b^ LB-AMPlOOat^T'V- Hi:7U-Hf:. 
PS1301HHT &J$4i)**TiELl*rt* d© Xho I - Nhe I < h 
ttr52iBO?o->OEW^t'j ^SQPl<rfflt>Ttt«U, JE L 
^E^i (B7©7?U3Tf- K 1124- 1543) ^WT**?o->*4r 

©a©»!fil:ffi^^ol;a^/^ sqpio? ^ u**- kew(seq id 

NO : 16) ltTE©tfcOTft*. 

SQP1 : 5' -TC ACT TTA TGT AAG ATG ATG T-3' 
«**© "J V, If^ai > h (bpl544- 1963, H 7 ) fi, 5 ' 

^'jar© SCP7bt 3 ' si-US'© SCP8a*fflV^o PCR©*09t LT 
pSCPV UHKfcffi^Tfiift SCP7b©5» ^ U*^ KEfl(SEQ ID 

NO : J7) liTE©*fc$TfcSe 

SCP7b:5' -TAAA TOC_KA GATGACCCAAAGAAAGACGCAGCTAAAAAAGACGAT 
(XCAAAAAGGATGACGCCAAGAMGATCrTGACATTCTCAlGTCACAGTCT 
CC 



T«*otffc y 9 \,*+ Y\t FspIgflttT**. SCP8a©??U 

FE0JCSEQ ID NO : IB) liTEQfcfc^Tfcfc* 
SCP8a : 5' -TAAA CCT ACC TTT TTA CTT AAC CAC 

CAG CTT CGT CCC-3 ' 
Tfc*otf rcft©©-i§tt Nhei »ttJ£««U 4>? — 3©I&U 
AniWttlCffiST4o SCP70©? ? Istf- K 8—7614 U > * - £ 
3 - F U ({870?^U^f- K 1544- 1612) . -tfVj. fCT--yt, 
f K77-9914E 7 © 1 61 3 — 1635 c 19 £ f £ 0 

- SCP8al4. t(D5' *»©tt6>n?-/l>, Nhei Mffiffitt. Hit 
3 Afl I ttRfiGttfc J: tfV t ©ft 8fc©21fll©ttlt IT 

^4. Fspl Nhe H: J: 4lflft©1*, C©J#£tifc 420bp© -f V 
*- h UTWSpSLSOHHT-C? * - © Nhe I t Eco47I © 8Btt 

rcattu Nhei t xhoiTa? 

£Ll»*£S©-l'>'*- h#»tt*n*049LFR2 (-) iSQPITR 
W^»S«nT> pSL30JHHLTtr:«f/;{:»Ad flfcE^^WIEdn 
fc, *OJH*f KSmSEQ ID NO: 18) l4TE©tfc0"C£* o 
491FR2 (-) : 5' -CTC CTC CTA CCA GCC CAA C-3' 
7 v X I FpSL30lHHLT* Xho 1 * «fc 0 Nhe I Tfcft U* ffi fi U 

f9*ftfcl!79bpV ■„ -ij >*--v, - y >*--v t > h 
£ pscpv uHMiraet-c p49UHL*»« l*:. pSCFV UHW 

lira ufcJte»*T«»r* n*©* # i,^© 7 vryvvtwaiu^ 

t>©Tfc*« ^©uy-i/B ( 4 1 80 0) *JBl*T 

a > > h**BAG 1 (Stratagenett) 
LBCAH20 lE^^U-Hl^U-H.f:, IE L t>W Rflf JftJfeB 
5^^; ^^tT4$?o->^, p49lHHl*a* 

P49LHHLU. CC49£ 8 cPv2 : V t -L-V*-l- 

Vn-L-Vt * fcJ4CC4fiscPv2 aHKl)©penP7 , o*-*-i y ? u *- * 
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gttjg 2 : 'pmHLHQfftft 

p49LHLK©«*fi*BllC05*;ttir*FT, U >a-V w <0«f72i 
y h * 5 ' * U 3* © S:P7bt 3 ' * U 3*©SCP9T»it Lfc. 
SCP9 : 5' -TAA A CC TAG C AC CA A CCG CT T ACT TIC 

AGC ACC ACC TTG GTC CCA G-3' 
SCP7b* 'J 3* C ? 9 K 3 -76) f*B 6 © U ^-$3 - K 

U ( ? ? K i 124-1 192K«iSr *) * 6 ©V,. © ? ? 

U** KU93-12l5C«fiif PCRKtfT* PSCPV UKUdft (? 
?U**F77-99) \Z7 )VLti. 

SCP814. NhelWtt (*-©T« * -3 l* * ? 7 U * f" K) t 
Eco47E6Btt (*r©T»*tttffc* ntf F) t»l, CJlft 
©8Stif4ft©Vff *£$(***©© pSL30lHLT*ffc *©!::£« CM 
IRKttTfcSo SCP8© ? t V*f- F18-23I4B l&Sflstf-y 
1532-1537 (y>*-©fttJJ©2ffl©Tiy»^3-KUT^ft) 
KlBBL* -#7 ? U**- F24-46I4, PCR»:fe{t4SCP9©T3.- 
>^«*T**B6 iZfflt* ? U*T K1508-l58HC«^-r-5. 
7*7* S KPSL30IHT* Eco47E* NhelxmfllU ttTtOjtt 
i^O^^-77/>>Hi«BlT, *© Pspli: NhelTffl 

3**1*12 en*, pcr*-^© >*>--cc49v w dna-< 

-€-©aea^«l (3/xL) *»i>r^»flBAGl 3>kf 
f- > H8fc£BKI£l*U R^TEt^ Xho I - Nhe I ©X« $© 
77^> > ^»r«—DC03Di-<DEW*t U 3* PENPTSEQ2* 
ffl^-Cftjeb^o -e©?^^^^ KEW (SBQ ID NO : 21) 14 TE© 

5' -TTG ATC ACC AAG TGA CTT TAT G-3' 

EWfc«©»*li, »*nfcpSL301HT? o -y + iz PCR©W*0 



1533-1537tC«a-T 4 5«©ttl«©X3fe^*i©^n, t LtTT 

hz~<$ttr(oj?i<*r K153H4 dnae^o^-^^^bb u/c 

5' -GAAGCGCTT-T» -» /:, 
Z vTT»*-3l^/cE^I4ffl«C Eco47HrSBa*^fltLf,:, 0 6© 
AGCCCT©EWU ? ^ l/?!-^ K1530. 1531. 1532. 1538. I539fcj:t; 

SCP6C ©*«i: 5)fi»©^5fe*iaiitrC tICdi oTpSL30lHLHT« 

SCP6C;5' -TAAGCGCTGATGATCCTAAGAAGCACCCCCCAAAAAA 

GGACGACGCAAAAAAACATGATGCAAAAAAGGATCTGC 
AGGTTCAGTTGCAGCAGTCTGAC-3 ' 
SCP6C^ © T * * o * E 7>l li Eco4716Bffilc«a-r PCRir 
*i^T, SCP6CI4 5 ' ty^Htffl^'in-^ SCP10I13' ^ 
tfiUTffl^^nt, - CC4SVl Krt<£JST*„ 

SCP10 ©7 ^ U^*^ FEW (SEQ ID NO : 23) 14 TE© t * 0 T * * o 
SCPIO : 5' -TTG T GC TAG C TT TTT ATG AGG AGA CGG TGA 
CTG AGC 7T-3 ' 

SCPIO* ©T» to l* *cEWI4B 6 © ? 9 V*+ Kl958-1963:c 
NheI«ttC«^T4 0 C©«^v PCR-f b «NheI 

/iltT'fBffcdnR^TWfi!^ n*. ^-(PSLSOIHLT) I1BC047UI 
Btt (JfcC»Jfi*nr^4) 4oJ:t/ Nhei S5ttT«{bS n^^Tffi 
KSflfc. t<5^>t-ht^^- 14 ateSn, *©-«B5J ( 3 
nL) ^«->T3>tf>l« • a »)AG! lffl!a*}l?Ktc»L^o 

C©ftJKC»lB8a*LB-AKPl007*U- h ± II 7" 1/ - Y L tfcl'' T fttt 
B77o->€ Xho It NheITX^'i-^>rU^. iEU^^^d 



© DKA^^t-5 3«©^ o- Ctl«p©^o->©^^© 
2 ABU, ^»J3-49VLCDR3 < + ) *> J: SQP Itffli^TEIiItftJ U:, 
t © ? ^ l/^-f- FEW (49VLCDR3 (+) © DWQ ID NO : 24) (4TE 

49VLCDR3 (+) : 5' -CAC CAG TAT TAT AGC TAT-3' 

iEU^EW*irr*-o©^ o->^»^n, * itiaeo?? 

b?!"^ Kl533-1963^^©E^]^Wtf IE L I'pSLSOIHlHl? a 

fiiftr *fc»IZ, PSL301KLKT (5 u) * Nhe I Xho I TftfbL, 
»^TV,-L-V.-L-V.EJiI**Wr 4/hdV>^©-f - h 

i©Kfr^, pSCPV UKM(5 ^ g) £ Xho I t Nhei TlftfkLT 
»/:^^^0^^-:7^>> h©«fi«fc«l$Lfc„ ±E» 
ttS^«p©-8B ( 4^1) tffi^T3>lif> h*B»AGl ta!fi^ 
3KM«ftLfc. »-s.n/c^3?E»S*«)*LB-CAlI20 
7*U-hU ft^T p4BLHLHH«r 4««fi*I^^ o->* % IE Lv* 
IHR»3K«B (Bioeffi) TAG-72U3^r *fettl«ttll«^ 

gttjW 3 CC49 scPv2©LHLHiLHHL*<^We*LfcZ:ft(*©»fi 

CC49©*«T«^ Lfc-**-*f*C*cPv2) ©t»fi€ff 7fc©»=> 
^JBffi©^ U ^X^lBIteff©®** P49LKLH t p49tHHL©R* 
© 1.0L©-«tf»to**n«Ufco BWt5t, «»tt«r 250BL 
-3o© 4 86^Ud«J t> Sorvall CS- 3 o - ^ T 10*fB SOOOrpaT 
a^^ttbfc, ^Uy h<tL^ttft«-ft^L. 30bM Naci*^?rr 
Z lOnMh 'J a-HCI pH 7.3^4C* 1 OOoL* C Sfi » 5 * fc . E«3 
<-WC;^U 7 h ffcL, 100oL©30nHh U ^-HCI pH3Tfc*U 

* tT-3<0f a -yiCT'-ZUUfc, C©^a-7*II % 40w/v9tf 



©X? o-^t^fft *30raMh 'J X-HCl pH 7. 3(10CmL) is J:t/10 
ebU EDTA pll 7.5(2. Ool) S^toU/i. 

SSKIOfrflBSttbfc. *5Stfete«& (hypertonic cell) 
£BUE© J: 3 K UT* 1/ 7 Ktt//:, ftOXf^T^n^n^ 
^T, fc^U -y r*20Ql©#fc O.Smil VgC! ,* K» <f>fr K OA $ 

k^tim isa btt# **±irio#fa**r Lfc, * ©less* we© 
^ict-c^u* h<tu *ffi«©aaftj&K©ii£**ir«f s± 

fi*itt*, 0.2«m© Nalgett C*B. -*-s-?tf. o*x* 

©»jfiK»Ta*r* ; tic ji^ts sic^ai; u r 

UTAoiicontt (*ffi, vtr*"a-*7 7«, * > '< - *»rfc> © 
Centriprp 30 J: Cent ri con 30? 1. ObLJ: 9 * * k<*K * TBH 

F49LHIH i flit p49LHHL©^ o - > dlXOltt JS ffilffiRlK© > b 
*-r (shocka(e) Pharnaciati (*B. - * - i> + - S>-ffl, 
e^*5">x^?5fftE) © Superdex 75 KR 10/30 HPLC * 7 U 

WM©&«»li O.5ffll/0©«*?21-24aiBStai$tffc a 

jL 500 Kicrodialyier UoiKPierce Cheaicaltt) tffiu, 
3 -4 iaaittt*<*8000ywa * ht78*«i LT, 20nMh >; X- 
HC1 pH 7.6i:tf U-C-*avf£t?-ofc, *©KW£ Pharmacia*!© 
Mono Q HB >XftHPLC* ^ Lfc. ttWtt A t 

LT20oMr- »J X-HC1 PH 7.6*fl?l^ AC tt B t LT20M h 'j X - 
KC 1 pH 7.6 + 0. SU NaCI ^ffll^4ilEyoyn^ t 1.5»l/min 

£*3-4ara*5i***ttdi£tffc. c©s£©aff#©. --3© 

SDS-PAGEV /U:<t5»tlfT, -#© * /M* ? - -7 </ - 7 >J "J7> 
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*tltftfi/Ht PAID 14*ttffi> Ctfatlfc*, SCFV2CLHLK 
SfciUHHl) ©a©tl-*^^ft©»-/<> 58, 2395^;H^>© 

tt«Cifcabfc. »ttB&<i&«ftBttL* 50A1I UBS PH 5.8K** 
LT-aaVfU, fc^T Pharoac salt ©Mono S KR 5/5***:/ 

© 5 1 6 li. sds-pag ttfc jt uisAfc-c«;sr 4sn 
©etffi»5<i8!»$n*ssflini*a sn/:. ^^-jtcn^Beii 

Mono Q*7A^«ttHono Sffitf II -Jt« T Stt ttffl O * *<« ffl L tz 
a»ftl*20mMr V X-HC1 pH 8.0T*<K fcfll* 0. 81L/ £ ir ft T 
Stffc. &6c%li*7At©»^'iUT»B$*a^*<, Mono S 

->tz m l©fc3£f?-ofcau £JS«t*«3*T« >)#»©*£»£© 

««<&©^«* (Pl> li DNASTARti (*B). -)^3^»«, 
T«r -f 7 >Br£) 0:>^-^orH Protein- 1 i tratet tt» 
ffl UT*iM L*. 7 ; y tt ffififc, MWfcJ:c;pIttiw«^i^TJr*0/:. 

ROtTIi, plli, FKC Bl oproduc tstt C*H. > - ^ffl. 
fsh'mtL) ©Iso«el !EPr U- hpHIB® 3 -10£ttfc ITKSL 
fc. ±E lEF«r»^r *fc«>K, Bioradtt AHiA.iT 
ffl. g KRrfe) ©«ft*K»«*. ±EW/ -*-©»* 

tcL^*<oTttra bfc. *©ttftat»©*ftli, 20oAT 500V (R 
^) fcJ:t;-Sa*©10WTfeo^, 9*,*Rft«c»lifl0^|»T'S 
7l/fc. Bioradtt© IEPWmfoli, 7y 3^7i"A n/o 



«©t7T>i/^f-v*i < j:t/i/h^oi.c*<^^$n. pifflrii-en 

-t'M4.65, S. 10. 6. 00, 8.50. 7. 0C, 7.50. 7.8. 6.00. 8,20 *f <fc 
DKASTAR rojr7/.ICJ:oTfi5^0 scF?2©9©pI{fi t IT 8.1© 

ttj&<*«f$ftfc. «A©^fi«jc<t Lm-©^-'i><> K^y^uii 
jar*©pi«© e.9©ttatc**0fcttfc o 

IgC. scPv2 (LHLHfc J:^LHHL) © i ^ « » KCC49tt(* \t % 280nm 
fitfijt©'RitS*»ft3t^W{r«je-r 5C ti: i,t«iU:, * 
^ttA«R«E H l±*«, ft!C5lfflL^ WeUawfcr©sfc*fl^Tffl 

*©T i y ata«HS-^^T. CC49IgG, CC49scPv2LHLH, CC49 
scFv2LKHL*> ,*C/CC49seFv©E ' '* (280nia)tt^ *tx?tl 1.49. 
1.65. I.65fc *tM.7lT*-»fc. 

CC49scPvZ©ffl©LHLHtLHHL©ffi«»tt^, IgC*i X tfC00H*«l 

HFLAG^ ~7 f- K*WT4J»*l*scFvfi tit R Ufc« 

y htt^Cperccnt conpetition) ^TE3tlcJ:-?T BLISA 

©r-**>£*fc*:o 

«tfott#-K«R® (00 4O5-450nm) 

x 100 

*°tt£-IC0KM£ 

•■eajft^Cxero ccapct ition)" 1 W BSA^ b"^- + =• Jl{t 

CC49 ( 3 x tO-14*;U) t I : 1 tt*TS£ ITWXI, 100 

Kttfcttli tftf-i^ft CC49lgGtfi^Ufc CC49I8G© 5 ^ g/raL 

KWllfc-^/ctt-CfcSo zn^©?-^ liBllC^r. ««©© 

Afltttli 405nn- 450nn?ffl£ L fc, 3 HI © K R 0 ffl © ? & ^ fit 



mUfc, *KDIC«W (25mL) TAC-72T3- f Ufc^-f ^ o 

»; 7 r H:, I. Ox 10. 10 *;u©fe^©tt/nLT2i^ l/^. 

fc::*-*-;KfcCC49 ( 4 it g/u 1 1 : 20,00011**, 25tf 1 {S&ffl) 
Ttttf* 1 / 2 flflti:*«?Lfe. ffitt*Wfic C 1 : 2) 
m^©Fi®© scFv2(i IgGtzu vsst Ollff^) e »©K»T. 
CC49SCFV**** Fab75r> > htlfc©U/Co W#li-ffiTfe4 
TAG-72«r«-r*«r^r ?^f-< -^*tt^c t* 
cn^©«i*ci, #fftt*©rft<*©m*©f&iBtt, --5 

©^^CttHfeW^tame-ftfiCtt* t oTV^ z tZfrLT^Z. Z 

nii. m#<*:©aicit^T ± igGK-3v*T*£n*©ciE5U06rt 

tt:n^©f-^i, scFv2^-?^, *© CC49lgG©tSt|3ia 

ffla<r4{t*^ssttfttt©filA^ffr«: t^^urv^o c©« 

.ftlU^T, Rff© IgG^^f CJt-cT, *a"H©ft^tt«^eEtt 
T4fe©T. ^^^©^©aWIBffltS^lifiiTCWnW*©©^ 
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FIG. 3 



Aap Zl« Val Kct Bar Cln £«r Pro Bar Sar Leu Pro Val Str Val 

Cly cXu Lye v*l Thx Leu 6«r Cya Lya Ser Sar Cln B«r Leu Leu 
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FIG. 4 
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FIG. 5 
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» 7 t - * i «of ii£t u * * - 1 e ff- ^w si® ±k * ft B*. ' k« ^ "7 

r-* 2 (25t^.- p«0.4j «1>!:«LftilJ»«««r- Rbwicttfft 
, fcicffittfcrVDPRfcfr)*., **¥At*»±K*tr, -tL-r««^e«S'iv5 
t- U0«M3>rV v s*GKAf)\ 'J ^BCl. fllP. 4) ©«?naLfcj3«ft© >- ► 



55ft O 'J (TDS> 1 H!rttiEfc7/L7 S V ZBSAXSigM. J:.U 

uts. MO;: *-^+-5ia»^tiA^/i ft IPS tiPicrct :hc»i:at (RocMcic. 
r>, -f »«#*»*>. L TBS A U 50C»IO *fi>***U425uH« 
► ■JX. 0. l5M*ttftr h YOJLRjjU 7.«*tt* 6. C *l 4 I 
^HiiiSTTD v ? *l-TH'oJ^O«) 0. 5«W V W - (TT 
IB) *-ffl'/'T 5^fPj5S**/c, n«tBSJf *CJS, -}.5«1 Ovr-^JOi!!! 
tu) * 'J -S-%r>!Stilfz< fit /ll I fc ~fc - ftK^lt2bi\0 ft /I 

»r^©7^* ij *X7 / ^--ecffifiSnr: ^ ^ U7*^7 1'5?> ^ouihtra lio 
icnhnohw Assotiales. Birttlnstan. Al) H>**^-Hfci ft^X 

«thCioa*>. coikuflsu. fcs?.tf;o«i- «*ftRr/vi»«j'--»7 

r - (20iO 2 4rtt«9^. ZO>< •» J t 0.1M5)Kft** + K ') * i» 

, l ma Mad, • cw.Siti:. t*»«.'M7t*- i?r.<:-»r«att* 
* --ho - 7 v y i. (im) jdi; k (iiirg. Siswr. *rov:* 

jf^fA*UTt rOffC^a-Lfc, b -7a*- 4 - ? nn- 3 - < V K<f 
;^^7^-> <BCIP)<25a«. SicwltflK IDDK3> > >' *- A- *^ 7 i KWM 

■I. Sijw)tW* l«JXO^/^A*A'i>r : >■■-/> Tn: I *v C"bJ)i»4 
fcTrf-^^^fr FAIL 14 

5xgea« Protein A77<-r^-/!?l (Yonkcr*. NY) tHH^lSML/;, S 



7- h 'J OA, f.H 3.0£Ml'£. I.OMtn h A-HCI rE 5. l»r i»H- 

licipfJtr:. f5t*-;KtXltJ3 KldOfflOCDfeL*:, PAi» 14 C I ok. * 
3>f1? ICC j I J £ IMti l© 0. IMASiiCQb. PH tf.6ia^ r -.":. fc'**r* 
e T 5 / -j>7'D >ftK-h Ko+ >7s? i «»io:iB X- 

NHSJ (CatbicclKiL UJolli. CA» ('..raw) ft 0. EbIO^ / .'H 5 ^ >' ? ^° 
i;*frLt. BictiL-X-JKS »fft f20£ :) * PAID 14«!iec!5A.. -?UT22 
X _ <? '. VfMREZlt?:. Ftirmt'.a .Soppross 12 

mjd/3c*-7.'. (p] S cat*«», m «Mi«'rrx«A<cj:Qimi.ft. 0-8* ! 

:nB •:J:»>*?*hSCU9-Yr'<7t-?^7*ittijt50tffl\^. 

V5^46. C»*K^;»r»ltttUC l^JBSEL. il^Wfe^^Jxi^Ti??:^?,- 

fioclilf.nij. MDt/fl'TttttLfc* Biored tio-pocfcsi* *T*5l*ft"t'^4< 
I1!F €ft7«k:>H^, S#©»a*Ott*St:tt »fc- *R**ftr«»» WJC^ 

^ ? h r ii 7 ^ b. ^scor V t — - ► ^'»7 V t K 5 — If. W i ^ 
-erjicp-.ttiti.es, 5,10. 6.cc. 6.ec. ?.«o. 7.iosc^..io. 7.ec. 8. 



icFv;.OSt:.r.yH3fl«»-Pv**C-RiacC4£tt(iH-4-^r, j6ALTt»t 
l.Uc«JtR«05*tl* a'v* )> (Heiliatt) *i:t)! Fcrt:in-t l«: UV/VI.S « 

y 10 

zn^O^U, &.I.V»tUnier. Advaocos »» Protein Cn«i*trf. 17*. 373 

.-.O'/Xfifi, 21S03!«PI.C*>:/. 21E2aif.9JC» C70a D <?>G tl 
W CORt 2218 Stt;faS*Bi>xtf22ilE £«icr&" frar.ion isllcckor-: 

p«ii J:ei?ig 

ffj (pSCFVl'HMJ ; L03e3*^O7"7'f : I y 1 P.'Periin-Rlwr-Cnuxtt ( 
3t-f< A7KI|, /.-<?*--^#r«© HECU: « Aiftli-1ae*'J/ *- 

C?r ^ r:, , C ti ia » Etii it, PT?C JWOW *-e»<73- (tlwrawfcl ) €■ M I » 
taoif < ? »fT«^t)i. *C> 1 ^ ^id. *ir.? 20-45!* 7!W> DNAOfftt. : 52 

jK*4ir>5. * 'J ^7 9 \>-*"r h'C77 f-7-»i. Apphad BiosyaUistt i* 
fl'JV* iPr.TW. * • >T ^ W33DA«4j t < « HA^ 

AS t ft K c a ±seo j; -> i: u r » B *- r . 
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S-ffH^ •jy-* a Strataecocti <*H. »U7»*-r}H. 9 • »"* 

-+&a:> on ua*j •*-<**•* ^«m^« -*-ots*ia ft w* z»- 

ft, *J f-^i>gCe! vSSBSO* D «ftTO18-CT^ ^^-U. 

#S*tef*lt£> :tl*>u L©S»r8:»Jtnettv^A»B iE.ru. O AG J ~l-lSr> 1-ftB 
!8 C*B3. ft V 7 + ,'U-7,Hi. 7 • *-*JSfr:<">Jlr»Uieie*±) tfflU'* 

NLfto iiSMIxf^roft, MBGw. adtft^^';*^^^ an; 
4-t37*ct i « its \t. ee^r, pacFVim p4SLulb^ l < s» #amx.n 

t» 420 * * XnlT. ?OU7iia-A (CAK2C0 * 'J 7 **-tK "/ 1/ — ' L 

00) .fci::-^- r Lft. 

KU. Procretlt (*B, * < * 3 > S- >fl. 7^ V >9il> 
C Music ;;-7Lv"?vJ^ + ■» h-tffllT. (seletlkn pr 

fcSii&tf tt*i:.ffi!EL?: J p4GlHL£*S4 f £S1:*»^ - Vr. -L-V* l.-Vi 
-L-T. T*T£i««T% 4**^^9- StOTifc ! -ft. ::tV L eV, UCU9* 
*C *J:V'J >*- CL> ». fie 3K IT) MI: 

GCK*£ **v25fic£>T; ; ffe© 'J > A -7 * 5 , 

Lca-Sn Al* A>» A» Al« lj5 Lts-As'-AI.-AU -Lyj Ly- Asp-A*P-Alt-t>f 

IJS-AirAiMll-S.ViLYS-AstrUw 

i<9LBiL*-A*"r *tf!+.w»rt, r» -i.-y. -t-T» -L-Vfc r»rc:i*<r*5 



Kt-Silfc. :»?Vi £ Vn (*CC46R41*o«*»fc 4 
fcJ:*/T,tt±f2T * /«E**ff*t<7f- i'*-T*«. 
CC-lOVi. L V, -L-Vi -L »■ 'plKJLH) <D7* H * '-OEMtSH 15 td i »> > 
&yjytt£»:!UO >» JO: 7) *S6K*T, CWflV, -I V, L-V. -L-V.. ( 
0l9UWL)<oy '/i-Jt KBW'SEQ H W: I) X^VfT i /HEMCAtQ 13 .« : 

pSUWHITO ffjg 

pSL?C-lBI«»!6t«8K/T;+- '1^-7* MBasillttS lichiu 

iforris>0'<-> n-¥P (waP) i *• -/-eiEJli. ll»cI«;«t<7Bo 

U1U *S*0*. ft* l.5***J7 9 Ur - KVAVflr^tiJHt** B5l#tli 

3** X?/-*TK**tt. RC BJSfttWBJnsKjy- : i»SL30J (*CS 
, * 0 7 4- A 7*1. X3.fr^OIOvitrojeLtt) PO^ l'0<2 U if til 

a »c, pscp? 03u;:. p«nP7D*-#-ci- ? u# * vun ; aw ncdi« 

ffiSBO.; CC43T. *SW ; BindlWKfCGt ; 25EOT i / "ft** EJfc' Xl»c 

IflFHHC; CC497«flStt; Khel MKJfftt f fuP^ • « i *- * - i ^VfaiH 

Bei«s«. i.Bioi.ch«.. 258*. ::j.h-:i2ia k. isnccCtt 

, ritnuc'i*: C^3. /'J-V/f-'lll, jS-ft-X/<-r"rrS) O T7 Ouickp 
rl« "P DMAJf?tt + •» rr-.. B«jIu*uIs^. Nucleic ».-.id Rt*:iii:L L7*, 452 

^ «J -.;>7Lft, rn--r«, ucnF- Sft« I - MM I -7 J/ 

> r9*m^ 3uickprine4 »ptJi-.Tfilftf r.fcR-Pt: XvcK*L« 



4B<*><S*ltf AtfiK (K8c*r Dfi(!- r.65«**W tbp» * A=fT r 6 ? s - >' 

BTfcqiSTiOlCjBlSLR* Chi I -Bud 1 pen. J >' - : r" -*fi*l30i*t*-;-ffi 
E L ft ffiCb »i> -"r » 5te I i UcJ! I •>« g o * V !) fUSfK VftlTS 

!IBi4<. Mi»*4>c S»tS V «f «*Kr + % at- ? T * 5 ifcR-H* 5 V 

• -/scpsii^^t Fts-cnaifc. scpiK*tr*DNA xmsw i« nu = i-j> 

±SC0*C«t-* DM«T.«liRfl IP »0: U) (t?X<*>i 4; «5 ?6 
SCPJ : G' -TW CTC WC GTT CAC TO t/C CAC-S' 

SCT& : 6' -TATA OCT ACC AOCA -\K CCT 7AU TUA GGA CAC GCT SAC TGA CCT-3' 

20»L^<*>«»f:j:-.*t1>*Lft. *wv«E*l* Xtolt BhMiOflmBr* 
Tifi^tL, iaUft : E»*Tffl/t$^*«i.'r||»3nft FSL3CJT* tp-^n?* 

4 > i fc-ujoft, y-i' a vEC^ni.^ &v'-e— s# ( 4 0 

L> hA-UM 1 tt.^->K«lcft5 Vft. fS^ftJB 

fa*, 1.B AMKJOC*?:/^- Khiw /L'- M.ft. CU9Vy r^^Wl. 

r^«c>t^T*is**v?D-^«- Nj S ]«-tf ihtirfntx.'/ g-^^t»rnw 

Lft, 

United Ctctcj tjockcaiol :USB) fc (HQ. tffl^ 'J -75 > m<£ 

CC49VHF*J8r.T:, «i <ORF1rt-i.'*1T-> X, CC49V. <DK*»l«-»2i L , PSL301 



ffl LftEyiifcJE*».+ " ^-t- » r.jn-t. 
pSU01SE3R(5E3 ID NO : 12} SJ^l/ CC49*- (5(0 ID K0 : 13) 'J > *-« 

>3L3015CBD 3' TfCG TCC CA7 TAC CCA ACC TTA 3' 
tewmr : 5' -fiA7 MT 7n .'./lA TAt AiT FAB 3' 

PSL331HT C5 C ) irtilftft'at UC*i'. C ft* Rcn47 IB ii <i fi «itl 

itu 7cat^OA:^y-7-7 7y > t»4tn»Lft. CC4W« UAvr/y^ 

5' *y^<bLT T l> ^4 LTSCP5*r«Ji'. P«-«t 

r,r«iftLftc SCF^BO?^ u jrf KEFC5E3 ID «: 14) liT2<0t*5T* 

SCrtb :5' -1AAA TClUJt CAT &AC CCi AAC GA£ CCA GCT .<WA AAA CA£ GAI 
(AX AAA AiC CA7 GAC GDC AAC /M »1 LTT GAG Cn C^C TTC CAC CAT 

*ftsr"J ^ SCPCBB 9 >*^€r-^^ >^ft««-«r£ H0 |c B0 : 14«kpfi 
-76) taiiX TV'S* P3CFV fBU-f«>:C49'.*34»firjTr--;l.T6J:7Ci:tr.3M 
ft«^- ti^©SB^U, SEfl II HO: :4+«b377- 00r&XOt)OT*4. 

T4B ft EJCO Fsp I B5t:=*fl »t>ftft PCP-< > -r - 1 t-^S! L 
. ?sp 1 4 Kte I -CMIk v-TmSLIOUT SC047D - tft.e.l <7 9 - £f> ?~ 

i/m 'sKKizm^n <B7). a >y*-r^ »-*:BHBAn : ftiKt. :»'jy-f . 

V- \ Lft B pSLCOlllJT ±fiT.5l^wti£t».'7:a*«> Ibo I - »l«H ► 

^ 7 ? V H- -r- ? 1 1 24- 1!543 > 1 4 » ? O '■ - > t * 0»<*>«B it ffl i» 4 © Ki| 
/.ft. SCriO? y \> K* K St4).' SE3 13*11: lp 4iTEO t JU *3 i , 
SQP1 : 5' -TG AC7 T7A TUT AA2 ATG ATG T-3 ' 

«t*Orj>»-V fc *Var. v h <bnl544-l£W, W T3 iS> 5 ' 1 U 3*tO S 
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SCPfb : 5' -TAW TCC GCA GCT CflC CM UG AAA GK uvA ft': AAA AM »C CAT 
CCC AM AAG WT GAC GCC MS AAA UA7 LIT CAC AIT CTC MS TCA CAC XI 

cc 

?H ic 71 f U * f- Kli Fsu 1 ffitt.T ft*, SCFBa© ? ? u * > r'EPJ (£ 

EQ in Hit: IT) rfTR^i^'.'fii, 

51'Pttft : !>' -7.UA ECT ACC ITT TTA C TT AAC CAC 

vag err 1ST tcc-3' 
T»i-=e/:feP3© fflSi She I ffittKfcJii'-., * s ?-o<*Sfc AflJlfcfcK 
ffiS+ir. SCPTOO? ? u*2 r 8 -7<Uil> = - Kt (Bi®**W* 

* K1544-1612) . -#Vi KT^-;>r67? K77~93»S 7 

leS&KfrsiltS. SCPRali. *tfJ5' *tt<OSi^'..?--^ Niit I fW 

U*. Hilt inp.l COSift/: 42l>J?*>4 vr- h-fcWSi 

LTfi«iSUMir-X? * KhP I C Ecu47lOffi*!iC)tt61^ RUfttt^O- 
*0«I.M2 £S5PJtEWfl»«tS3nT, r SLr.O)BHr+iwtt?ItCl*A&ilfc 

5. 

49lFli2 (-) : 5' -CT3 CTC G7A CCA GGC CAA G-3' 

Kri'J-3Mir,T£ Xftolij^C *lbt I TjlWtL-. tt»U &6*l*:117& 
hp V . ) > * - - V ¥ - U > ./» V*i 7 / > h £ P^CFV [WlCifclfc U T | 

^-rsJn>D->*. p49um*£fc* a* t*o p49innii. CC4& 

£fi-*«taf* ie?vZ; Vl -l-V t -L-Vl -I-Tj * f: itCC49wKv2 OhW.)«fMP 



*fc«2 : P49LIILI10«S5 

•j4?i,Hi.H<o«*«-ta]ocBi:btc^ #. »j vj>-Vi «*-r.x~-» :. -4- 

'J r*) SCP7h* 3 ' 1 "J -yc3SCP9T3!£l*:. 
SC:^ : 5' -TM ACC TAG UC CAA C CC CT T ACT TT2 

AJ5C ACC AM TTC C7C CCA C 3' 
SC?7b* VJ'(7? * K 3-761 WE G O ') - I' L ( ? ^ U * 

* KH24-l|«l2lC«a + *) «iUH6«Vi p'!lflfr-U!5C«S 

f ft . p:»»; \i r i pscfv iu» « c * * i/ ^- * xn^ap) c r - - a i. /: . 

SCP9H. tog J *a (.ft-fO f-'4?4io:f fc5 ? 1/*+ K) <: Kco4»H^ti (jf 

*>(D >3lD31tlLT*ft:iO(r^4i!VttfE3flfiTibir SSPOro? 7 U^* KlS-2>i 
S G » ? 7 >- ^ f ■ * IK2~1S57 < > - 7>«Lt/J» 2 W Bfc a - i ; - X 
1**) t:«3L. -3?^*f r'2-;-4C«. PCRi:*iJt*SCP£ <SE0 JP .Iti : 

J': R£ KpSL301IITt Di*47Bt Stel TSftftt. utio**^©-:?? 
> ftiff»LT. =Ffe rspi t Dj : iTteedn»SJ«nfc» pcii* 

C049V, DKA >v»- h i«W#t>*» ^OiSteja^ft ( 3 u I. 
> ^Wt'T^ttBBAGl Li Vt-rV hfllttitififeftU ftV'TiLv >I>d! - B 

(■N^TMCLft. *©? ? U** KfcrtfSEQ (D HU : ail) B'FCO i *? 1 T f> 
5. 

5" TTG ATC ACC AAG 7GA €17 7 A? C 3' 

E?l B€»n/.*.*si3<i:r> u->n>?; pcR^jai*)^^:^*'^* 

tt»1Cit>i<Lfc, B3 6J.-^io*ie3« >l<*f K1KW—l5S7liQal*6 5ffe 

5' •••CAAJWCTT ••■fA-.fi, 
c>TT»*^{tr-KWti«^^ ttol7lH«tf*»glLfc, D t (OACCCCTCEJV 
«y?l/*9- KI530. 1531. 1532, J5S«. 15396 J;^1540<zn3r 6. i«OS!» 



SCT6C: 5' -TAAC[£CT5ArCAT5=TAAf;4ACCAWCCCCAA>.A.U 

«ACCA:;Cfl.lWAAAHlUAlWJlAAAAttA7CTCC 

a«:t: «ttt.;ascac7CTCAc-s ' 

6Ctt 5 ' * U 3t LT«*»&*1-* SCPICI1 3 * i 'J ^ t I Tffl".> 9 hT, 'J ^ 
3tr- K*Wi 1?7> V >0<&5E**. SCHO > U >T+ KKflCra Ift N3: 22 

bt;pjo: 5' -r.b' nt r.\e.CTT ttt ato acc aga cgc tka 

C7C ACC TT 3 

5CJ'l('*(£JT4S(4-OitftE?J(tSI6 n.H 7 >*# h*1958-l3fi3f."..e.^^<!. Nile 
IffiCCttSTifc. IO«8fr. PCR^ >tr- KS Phi X t£'1C?R<iZ*\.&v-?1tt 
M?ni. ^*^-CpSL351HLT) £cc47liat2 (JtKKasnT'O*) *^C« 

. *c-a* (soi.) **->t3>i;f>h • 3';Ai;i8Ua*#Ke* 

C<r.5?Ktt^OBl*LB~AHPlC<--/u- h±C^l'- I t *^-ft**» > o 
->4: Iholi ShelTX.'? ij-^y^i-fc. PNA^Wrilff 
©7n->t*.t, :ftiiiOfn->o^^<!32fli:, sry.f49vi.COM ( -) if 

«Q It- W:S3) ^TS»i*i?>?*4e 
49MCH3 U > : 0" CAG CAG T/.7 TAT ACC TAT- 3' 

pSlSOlflUU" CE g) * Ktt I ^. »oI T^''KL» Vn J-Vt -l-Vi 



■U M0^LH:c*tt4K3itn'i?O' IT: L (COW 

3»fB) t«tCT Tifi 7?.K*JviSttT7;Pt^tt-'V-XjP^L^» 
%mff\ 3 C C49 3 ; rv?.«> :.Ht.B <*; UniL*' #.»T »A ft L -. £ U Z> W W 

^■yXvJffjatr© p4I)UILHi t-UlKL<0^a» L 51. ©-K^IOS" i> 
n*'-fc« #^t«i> »£S»% 2rCiL^^04ff»::*>SIL, Sorvall GS S 
D-*-t10*rra 5530r»Ti34l^>Btr:«: K k > > ft L .'iflBt it* 30aK 

iBU'OT KtL. -fell' 100lLO5.0iV> MX -BC! ^SC^U * tT— S 

3C«H k pH t.uoww.) *>^vicbii cm pu 7.5(2.'J30.) *fcflDi.r.. 

»^4ifcfift«3€. l>^RfiL«>J^>» S*C]0i>B»»tfc, U! 
pEiioDit ccll)*flK«>i-7i:t":*«v , !-(kLfc. saa-r? rrv * * £ 

iCfflfilcU. ft^TAnicontt <*IS. 7^f 3 -tv?W, f>/*-Xl)i«J 
©Crilriorp 30fc«tC f C«ntritcr. 30T- 1.0«l* 9'l»6 i»S««f Lfc. 

pmKL94ftti pOLHHLO^ n->Ifi*©fl»WattiaS«vi'*— ► «>koc 
kfiie) PhamclBtt (*B. + 9^-fPi?t) P) 

SLP?f<ei 75 H3 ID /30 HFIC »7i -Ififr P3STT«<tS-e«i vG) CSAl 

lift iLisA*ir«yT6«ft. sitt«ta«jii o.^i/^oi£flT2:-24^ 

Kttiliatffc. flltai^*^-^ ^. ftc4B«c^J:^Kl.-C*4PL. x 
^^.500 MitrojialHCr thiil (Piirr.» Chfilcal>t) 5-«v>. «3i**:3-4Btf 
Jt«6»6«00«ttF.*» I-ar^RtttffiLTx 2!)rt f >J X - I1CJ P« 7.6^ttLT-R 
Phir»ic:i>i*aaa3 a h.< ii/5T.-t> ittHFLCy/ 
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X20M M*-HC1 pH 7.G»-C.5¥ .1|CI ** l» i«Jt?P 7* l.Sal/ni 
a O&fcfiXg.ll*:* WSDC±Cf^«> » 6 3US*f£-r'4lt*T*ttlfc- 

4ijta*-?i.i->>&**^/^ sns -wav**** 

£9jX. — » M 7 > h r/V-X25t>Xtt!& I- aft*}'/ 4 

£*.xs* >*tIIt (7o-7R|ifcL.X =.'**--*{":: PAID USrffifl: 
ti&. $C- W v2 (XHLH t ft ti MQIlO nflCJTS tf+flw*-' 5 f * > 

^OftfftCUiatft. ftga*)iJ*«&«&U 50*1 WS pll a. 8 CRUX "3 
&tfU c*l>T Ph*T«ac1a#OKaae S Hi E / 5 * * * J* tz&tt It 

. Z^ttWAr-r/»>e>cRtai<n-^rtl5^©0i 6 11, 5K !.*(. it Z 'J i 

x c n * © H# u*»c a s ? u r. is & L x i »c * - ft *>*t » «. . A ; » r a 
E £ fi its ^r.mjor^^iikr^-^Lft. 

#BtV; LTRfclfnftaS 3qac SKa^X^*^*]* 4 *?-*"*^**- l** 

-,xA*f*5~catij*i*^i. c»ea«fT^^a» £se?«^T^oB» 
w*ft8i2©ft*>i:fjaLft. 

RStl0*ti.<l CpO U MAS7.Mil (*&J. O ' * > > ><H. -*7>. V 
£) ©J^t'j-^/o'/ti/v 'rneinnlmiP^fllELX^MLft. TZJV 
WL«S> !»*^J:l>'p1*£Acr.-xt7Rlft. 

tt«Ta, Pitt, PHC BiojrolDCtstt (tftf. ^ - >m. a???*; K»r£) 
©Ixmtel tEf-T : — hoffSKW 2 -13*ffi« Lf«JEL«. ±£ i£r£3tfVT*ft 
*>C. HioiatH (*E. * 'J 7 * 'V -7JH. M v *JJt & ) M««lrt.ft"S5? 

T 500Y <R3e; fei tf-£^7JtfH0W?»-»fc. api8/S«Jr.»Xf*i50^1?IXS 
TLft„ DioredlKD li«*Srii, 7 -l a fTi^ ?7n/o?'i^. >> 



Ci^1f5*l, pjfflld^neni.as. 5. 13. 6.00, 6.50, 7.00. 7. 5 C, 6.C 
0. 9.20 fcitf S.GXt^fc. Y'Hi WZQftjr'.z Lft*->X£fe LRt5-t. 

ft, NlflOfei*«r.tn*-f ^-J tt'<> fft'fnr tic. istnvWCi c.&ott 
Br:*<fe*nft. 

JfclcSlffl L ^ Im la*fr.r*>it£.qH»X»3 Ift. 

*<BT i yftMUB-^l-T, CMSIrf. CM9icr*C3UL CMS scr>2LEHLfc 
/CCC49scrv^E'- ,K (230ri)«(i*iL^lL 1.55. 1.85 fc-fcUl.TU'* 

S&&.4. 

CC49icrv2«awLHL3i LHHL*ffl lgC*3 iCfOUD^CFUC^^ 
hHfr(Mr:»l ooepttition) frTES^Ar-X tLISM>f-f*& 

**ft„ 

KWtflC^tt COD 405-4Kn*> 
x 100 

t 1 : 1A*TS£LTWSU -A ]D0*«^« C " *1 - ^<t C 
*»K3lK:Tt. «Cbifi~ 15Dn»Xffl«L?:« 3G^RCt>^ 

fttC4JJ <4 y B/<;l 1 : 20. 000f:*??, 2r : a 1 Sffl) XCtn« 1 / 2**;:* 
«Lfc» (J :2) f-fr->R a scFvStl IjCI'lis'^L 

l> <B11«K> » J?J^»*X. CC«scP\«Pfl(»t Pab77// > f tltCLft. 



« j»ff>«« t h t> . a Br a ate » it Jt* ^ ^ - s * <* «i ^ . u * h » bb» 
tSwtx.'*. cro^^.cj:,-:, ft^^i :gt£?ett'<i-r* 

4SUXSS!: utttttrKVi-i^TSt, 



C» 

Leo Ser Aii Atp asp All lys Lye At( Ala Ala L>s Lyi Air- asp Aii ,y» 
lj3 ASP Ajt All >s Lyj Asp Leu 

(a) little K>-f v^ftA; K ; 

< ^ ; fie^sc k ^ «* v^*A,xia*.r. t * •. *t* 

X*p Il« V»l H«t S«r Cin C«r Pto S*i S»i t»u Pro V»l S*r V%1 

CVy Gl« Ly» V»X TKr L«j S»r Cy« Lyj Sei Ker Gin Spf Leu L*u 

Tyr Set CXy *sn Gin Ly» Asn Tyr Lfcu M* rtj) Tyr Cln cln vya 

fro i;iy Gin Ser Pro Lya Lru Leu Tie Tyx ttp Al* 3er Ala Acq 
Olu Ser 51y V*l *cc A*P *rB »h« fll S Ser Cly Th* 

Asp Phe Thr bcu S«r :le Ser Sec Val Lya Tnt Glu Aop Leo Ala 

Vol ryr C>i Clft Cln Tyr Tyr 6e« Tyr Pre Leu Thr Phc Cly 

Ala CJy Thr Ljm Leu Vol Leu Lya 



Clu v.x oln t«« Cln Cln Ser A.p *1» Clu L*u V*l ty» Tio Cly 
Ale S«r vel Lya lie Ser Cy. Ly« Ala Ser Cly Tyr «»a She Thr 
Asp 6L» Al» He Bi5 Try v*l Lys Cln A»n »:o Clo Cln Oly Leu 
cm Trp tie Cly Tyt Phe Set Pro r.ly Asin Asp Aap Phc Lye ?yr 
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*»3 Cl» A; 9 The tys Gly Lya Ma Tht l*u The Al» A*P ly» 
S<f S«r Thr AU Tyt Val Gla L«u Asn Sot LcU TM S»r Clu Asp 
Scs Ala Vil Tyr Ph» Cy 3 Thr Arg S«t Ksn K«t Ma Tyr Trp 

Cly Cln Cly Thi Set val T:w v»l Stt S«r 

4 * St « i r. R) c 7 i J U i* «• *T t r 4 > it* K : Ett* £ it * -* fcti is. 

, IS** ! S2«©£ «c— 

4. K* a aNAEWT*vT» lo£S*-*afc<s 

i« 7 lo— zrttftti 7 :> * y > v 4-6v,T.fc»K S 7 9 ? / > v*f?:s<-Jff 

; z ) 9i hVO €• * .VTffii 3-* V < 7fr K ; 

{ b ) 5i3*JE K / "f >**-A,r V<7-r K : 5></ 

ail©*??- K'J ; 

£. WES A )'^* K* = - K**K?»J#TeofcW : 

CAC ATT CTC ATG TCA CAG TCT CCA TCC TCC CTA CCT GTS TCA 

CTT CCC CAC AAC CTT ACT TTC ACC TCC AAG ?CC ACT CAG AGC 

CTT TTA TAT ACT CCT AAT CAA ARC AAC TAC TTC CCC TCC TAC 

CAC CAC A*A CCA CCC CAC TCT CCT AAA CTC CTG ATT TAC TCG 

(XA TCC CCT ACC CAA TCT CCC GTC CCT GAT CCC TTC AC A GGC 

ACT GGA TCT CCC ACA CAT TTC ALT CTC TCC ATC AGC ACT GTC 

AAG ACT CM CAC CTG GCA CTT TAT TAC TCT CAC CAS TAT TAT 

AGC TAT CCC CTC ACC TTC GGt CCT GCG ACC AAG CTG CTC CTC 



CAC CTT CAG TTC CAG CAG TCT GAC CCT CAS TTC CTG AAA CCT 

CCC CCT TCA CTC AAG ATT TCC TCC AAC. GCT TCT GGC TAC ACC 

TTC ACT GAC CAT GCA ATT CAC TWS CTG AAA CAC AAC CCT CAA 

CAC CCC CTC CAA TCG ATT CCA TAT TTT TCT CCC CGA AAT CAT 

CAT TTT AAA TAC AAT CAC AGC TTC AAC CCC AAC CCC AC A CTC 

ACT CCA GAC AAA TCC TCC ACC ACT CCC TAC CTC CAC CTC AAC 

ACC CTG ACA TCT GAG GAT TCT GCA CTG TAT TTC TCT ACA ACA 

TCC CtG AAT ATG CCC TAC TCG CCT CAA GGA ACC TCA CTC ACC 
GTC TCC TCA 
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